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(54) Ink-jet head driving device 

(57) In an ink-jet head driving device, data of a shift 
register is latched by a latch, circuit (3). The data latched 
by the latch circuit is input to energization signal selec- 
tion circuits (5). At this time, each selection circuit 
receives 1-brt data for operating a corresponding ink 
chamber (46), and 2-bit data for operating adjacent ink 
chambers (46) as reference data. Each selection circuit 



selects one from energization signals (TP1 to TP8) 
using the 3 -bit data, and supplies the selected energiza- 
tion signai to a corresponding head driver, thereby gen- 
erating a drive waveform for driving the ink chamber 
(46). 
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[0001 J The preserrt invention relates to an ink-jet head driving device for simultaneously driving a line of ink chambers 
to pint dots with ink drops ejected therefrom. 

[0002] A conventional ink-jet printer performs printing using a print head having a plurality of ink chambers separated 
from each other by partitions made of, e.g.. electrostrictive members. Tnis print head ejects ink from an ink-jet nozzle 
upon changes in pressure of each ink chamber caused by vibration of the partitions. This print head is difficult to avoid 
mutual interference of adjacent ink chambers when the partitions simultaneously vibrate for the ink chambers in order 
to print dots of the same tone-level. This mutual interference does not allow the pressure of each ink chamber to change 
in the same manner as when corresponding partitions vibrate. Resultant variations in the ejected amount of ink make 
the print quality unstable. 

[0003] A solution of this problem is disclosed in, e.g., Jpn. Pat. Appln. KOKAI Publication No. 62-1 16154 In this pub- 
lication, each driver for an ink chamber receives an energization signal supplied to itself and. as correction signals via 
res»stors. energization signals supplied to drivers for adjacent ink chambers driven at the same time as the target ink 
chamber. The driver corrects the supplied energization signal on the basic of the energization signals supplied via the 
resistors. More specifically, the voltage level of the correction signals are set by the resistors to represent interference 
pressure generated in the adjacent ink chambers. The target ink chamber is driven by an energization signal of a volt- 
age level decreased according the voltage levels of the correction signals in the driver. 

[0004] According to the driving technique of this publication, however, each ink chamber is driven without considerino 
any interference pressure from ink chambers other than adjacent ink chambers, and the correction amount of the ener- 
gization signal is fixed by the resistance value of each resistor. Therefore, this technique is difficult to control the ink 
ejection amount of a line print head with high precision in multi-tone printing. 

[0005] tt is an object of the present invention to provide an ink-jet head driving device capable of easily considerino 
interference from ink chambers other than adjacent ink chambers. 

[0006] According to the present invention, there is provided an ink-jet head driving device for an ink-jet head having 
a line of ink chambers, comprising a reception unit for receiving dot data conesponding to each ink chamber of the print 
head, a decoding unit for selectively decoding Q+k)-bit data made up of received j-bit dot data (j s 1) of a target ink 
chamber and k-bit dot data (k s 1) of neighboring ink chambers, an input unit for inputting a plurality of energization sig- 
nals, and a selection unit for selecting one energization signal from the plurality of energization signals wherein the 
selection unrt is arranged to determine an energization signal to be selected based on a decoding result of the decoding 
and to drrve the target ink chamber with a waveform obtained by the energization signal selected thereby. 
[0007] In this ink-jet head driving device, decoding is performed on the basis of dot data for each target ink chamber 
and dot data for ink chambers neighboring to the target ink chamber. That is, ink chambers other than the ink chambers 
next to the target ink chamber can be easily considered to drive the target ink camber, and the ink ejection amount of 
each ink chamber can be controlled with high precision. This realizes stable print quality. 

[0008] This summary of the invention does not necessarily describe all necessary features so that the invention mav 
also be a sub-combination of these described features. 

[0009] The invention can be more fully understood from the following detailed description when taken in conjunction 
with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing the circuit of an ink-jet head driving device according to the first embodiment of 
the present invention; - v • 

FIG. 2 is a timing chart showing an operation when 1-bit dot data is serially supplied to the ink-jet head drivina 
device shown in FIG. 1 ; j a 

FIG. 3 is a block diagram showing the circuit of an ink-jet head driving device according to the second embodiment 
of the present invention; 

FIG. 4 is a timing chart showing an operation when 1-bit dot data is serially supplied to the ink-jet head drivina 
device shown in FIG. 3; y 

FIG. 5 is a timing chart showing an operation when 2-bit dot data is serially supplied to the ink-jet head drivina 
device shown in FIG. 3; a 

FIG. 6 is a block diagram showing the circuit of an ink-jet head driving device according to the third embodiment of 
the present invention; 

FIG. 7 is a circuit diagram showing the arrangement of a shift register with a selector shown in FIG. 6; 

FIG. 8 is a timing chart showing an operation when 1-bit dot data is serially supplied to the ink-jet head drivino 

device shown in FIG. 6; tf 

- FIG; 9*5 a timing chart-showing an operation when- 2-bit dot data is serially suppiied to the ink-jet head drivina ^ 
device shown in FIG. 6; y 
FIG, 1 0 is a block diagram showing the circuit of an ink-jet head driving device according to the fourth embodiment 
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of the present invention; 

FIG. 1 1 is a timing chart showing an operation when 1-bit dot data is serially supplied to the ink-jet head driving 
device shown in FIG. 10 while adding dummy data before and after the dot data; 

FIG. 12 is a timing chart showing an operation when 1-bit dot data is serially supplied to the ink-jet head driving 
5 device shown in FIG. 10 while adding dummy data before the dot data; 

FIG. 13 is a timing chart showing an operation when 1-bit dot data is serially supplied to the ink-jet head driving 
device shown in FIG. 10 while adding dummy data after the dot data; 

FIG. 14 is a block diagram showing the circuit of an ink-jet head driving device according to the fifth embodiment of 
the present invention; 

10 FIG. 15 is a timing chart showing an operation of the ink-jet head driving device shown in FIG. 14; 

FIG. 16 is a sectional view of an ink-jet device applicable to each of the embodiments; 
FIG. 1 7 is a sectional view of the ink-jet device taken along the line XVII - XVII shown in FIG. 1 6; 
FIG. 18 is a sectional view of a modification of the line print head shown in FIG. 16; and 
FIG. 19 is a sectional view of the modification taken aJong the line XIX - XIX shown in FIG. 18. 

15 

[001 0] An ink-jet head driving device according to the first embodiment of the present invention will be described with 
reference to the accompanying drawings. 

[001 1 ] As shown in FIG. 1 . this ink-jet head driving device comprises as a reception unit a shift register 2 made up of 

k registers FF1 . FF2, FF3 FF(k-1), and FFkfor receiving 1-bit dot data SI supplied serially. The registers FF1 to FFk 

2C of the shift register 2 sequentially receive dot data for one line while shirting the dot data in synchronism with a shift 
clock SFCK. Each of the registers FF1 to FFk is reset by a reset signal RST. 

[001 2] The dot data for one line received by the registers FF1 to FFk of the shift register 2 are latched by a latch circuit 
3 in response to a latch signal LTN. 

[0O1 3] Output pins OUT1 to OUTk are provided to obtain drive waveforms for driving k ink chambers aligned in a line 
26 print head. Selected energization signals.are respectively output from k energization signal selection circuits SL1 , SL2, 

SL3 SL(k-1), and SLk serving as aeccK^ngano^ energization signal selection units 4 to head drivers DR1, DR2, 

DR3,..., DR(k-1), and DRk serving as a driving unit 5. and drive waveforms are output from the head drivers DR1 to 
DRk to the output pins OUT1 to OUTk. 

[0014] Each of the energization signal selection circuits SL1 to SLk has three input terminals IN1, IN2, and IN3. The 
30 input terminal IN2 receives 1 -bit dot data corresponding to each ink chamber, the input terminal IN1 receives 1 -bit dot 
data corresponding to a neighboring preceding ink chamber, and the input terminal IN3 receives 1-bit dot data corre- 
sponding to a neighboring subsequent ink chamber. The input terminal INI of the first energization waveform selection 
circuit SL1 and the input terminal IN3 of the final energization waveform selection circuit SLk are grounded. 
[001 5] Each of the energization waveform selection circuits SL1 to SLk selects one of energization signals TP 1 to TP8 
36 of eight tone-levels produced from an energization signal source (not shown), like the ones shown in Table 1 , based on 
3-bit dot data input via the input terminals IN1, IN2, and IN3. The energization waveform selection circuits SL1 to SLk 
respectively supply the selected energization signals to the head drivers DR1 to DRk, and the head drivers DR1 to DRk 
respectively output drive waveforms corresponding to the energization signals to the output pins OUT1 to OUTk. The 
energization signal TP1 is a ground-level signal. 
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Table 1 



Input Data IN1-IN3of 
Energization Selection 
Circuit (Hex) 


Energization Signal TPn 


7 


TP8 
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TP7 
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TP6 
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TPS 


3 


TP4 
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TP3 
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TP2 


0 


TP1 
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[001 6 J More specrfically, 1-bit dot data input via the input terminal IN2 is original dot data for selecting an energization 
signal for driving a corresponding ink chamber. Each of the energization signal selection circuits SL1 to SLk refers to 
dot data corresponding to neighboring ink chambers that are input via the input terminals INI and IN3, and changes an 
energization signal to be selected in accordance with the contents of the dot data. 
' ELI 1 V tcI? arran 9 ement - a s shown in FIG. 2. dot data SI "101 1 1...000" for one line are received by the registers 
f .1 , ?£ .^J. f t?. iS,er 2 in s y nchronism *e shift clock SFCK. and latched by the latch circuit 3 in response 
to the latch signal LTN. Then. "01 1" is input as 3-bit data input to the input terminals INI. IN2. and INS of e g the ith fi 
1 1 '° *> ener 9>zatJon si 9" al selection circuit and "1 11" is input as 3*H data to the input terminals INI . IN2, arid IN3 of 
the 0-1 )tn energization signal selection circuit. 

° Pf, 1 V tIU® ^ l f ner S ,za,ion si 9 nal selection circuit selects the energization signal TP4 from the energization signals 
TP1 to TPS on the basis of the 3-bit data "011", and supplies the energization signal TP4 to a corresponding head 
tp?1 ™* <H)thenerg,zation signal selection circuit selects the energization signal TPS from the energization signals 
TP1 to TPS on the basis of the 3-bit data "111". and supplies the energization signal TPS to a corresponding head 
driver. As a result, an ink chamber drive waveform output from the jth head driver becomes a i pin output waveform like 

5 the one shown in FIG. 2. and an ink chamber drive waveform output from the (j-1)th head driver becomes a fi-1) oin 
output waveform like the one shown in FIG. 2. 

[001 9] In this manner, when ink is to be ejected from a given ink chamber, one is selected from the energization sio- 
nals TP 1 to TPS on the basis of a 3-bit binary code of 1 -bit dot data corresponding to the ink chamber and 2-bit dot date 
corresponding to neighboring ink chambers. A drive waveform supplied to the target ink chamber can be corrected in 
accordance with the degree of interference from neighboring ink chambers. Even if the target ink chamber is influenced 
by crosstalk from adjacent ink chambers, the ink ejection amount can be corrected with high precision to satisfactorily 
• ,m S^T«£ e ™ nt 2" ality - ln the drivin9 device navin 9 the above arrangement, even if dot data of a target ink chamber 
is 0 . TP1 TP2. TP5. and TP6 can be selected from Table 1 . and thus a drive waveform can be output in accordance 
witn an ambient drive state. " 

[0020] In the first embodiment, dot data of two adjacent ink chambers are referred to for a target ink chamber If the 
inputs of the energization selection circuit are increased in number to refer to a larger number of ink cnamoers and the 
numbers of comb.nat.ons and energization signals are increased as needed, energization signals can be selected with 
reference to ink chambers in a wider range. 

[0021] An ink-jet head driving device according to the second embodiment of the present invention will be described 
with reference to FIGS. 3 to 5. The same reference numerals as in the first embodiment denote the similar components 
and only the difference will be explained. In this ink-jet head driving device, as shown in FIG. 3. the reception unit 12 is 

constituted by k 4-bit parallel shift registers SF1 , SF2 SF(k-1). and SFk for receiving a parallel code up to n = 4 bite 

as dot data, and a serial-to-parallel conversion circuit 1 1 capable of converting serial dot data SI of an m^bitfl s m a 2) 
into a maximum of 4-bit parallel data every m bits. The ink-jet head driving device further comprises a serial data output 
circuit 1 5 for converting m-bit parallel dot data transferred from the final 4-bit parallel shift register SFk into serial data 
and outputtmg the serial data to an output terminal SO. 

[0022] More specrfically. data output terminals Q1 to 04 of the serial-to-parallel conversion circuit 1 1 are connected 
to data input terminals D 1 to D4 of the first parallel shift register SF1 . the data output terminals Q1 to Q4 of each of the 
first to (k-l)th parallel shift registers SF1 to SF(k-1 ) are respectively connected to the data input terminals D1 to D4 of 
each of the second to kth parallel shift registers SF2 to SFk. and the data output terminals Q1 to Q4 of the final kth par- 
allel shift register SFk are connected to the data input terminals D1 to D4 of the serial data output circuit 15 A reset 
signal RST and shift clock SFCK are supplied to the serial-to-parallel conversion cireuiM 1, parallel shift registers SF1 
to SFk. and serial data output circuit 15. An enable signal ENB is supplied to the parallel shift registers SF1 to SFk and 
serial data output circuit 15. and effective bit select signals SLT1 and SLT2 are supplied to the serial date output circuit 

[0023] The data output terminals Q1 to Q4 of each of the parallel shift registers SF1 to SFk are connected to a cor- 
responding input terminal D[1 :4] of a latch circuit 13. The latch.circuit 13 latches parallel data.from the data output ter- 
minals Q1 to Q4 of the parallel shift registers SF-1 to SFk at thejnput tinning of a latch signal LTN. The latch circuit 13 
supplies the latched parallel data to an energization signal selection circuit 14. 

[0024] The energization signal selection circuit 14 selects one from energization signals TP1 to TP16 of 16 tone-lev- 
els, like the ones shown in Table 2, that are produced from an energization signal source (not shown) for each stage on 
the basis of each parallel data from the latch circuit 13. The energization signal selection circuit 14 supplies the selected 
signal to a corresponding one of head drivers DR1 to DRk on respective stages 
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Table 2 



Input Data IN1-IN4 of 
Energization Selection 
Circuit (Hex) 


Energization Signal TPn 


F 


TP16 


E 


TP15 


D 


TP14 


C 


TP13 


B 


TP12 


A 


TP11 


9 


TP10 


8 . 


TP9 


7 


TP8 


6 


TP7 


5 


TP6 


4 


TPS 


3 


TP4 


2 


TP3 


1 


TP2 


0 


TP1 



[0025] In this arrangement, for example, when one dot is represented by one bit the reset signal RST, shift clock 
SFCK, serial dot data SI, and enable signal ENB are input at timings shown in FIG. 4. That is, when the reset signal 
RST rises from low level to high level while the enable signal ENB is at high level, the serial-to-parallel conversion circuit 
11, parallel shift registers SF1 to SFk, and serial data output circuit 15 are initialized. In this state, if serial dot data SI 
and a shift clock SFCK are input to the serial-to-parallel conversion circuit 11 , the serial-to-parallel conversion circuit 1 1 
converts the serial dot data SI into 4-bit parallel data at the timing of the shift clock SFCK. The parallel shift registers 
SF1 to SFk sequentially shift the converted parallel data at the timing of the shift clock SFCK. 

[0026] At this time, three shift docks indicated by S1 in FIG. 4 are input prior to the input of the serial dot data SI to 
obtain dummy data "000" preceding to the serial dot data SI. This allows to convert the first one bit of the serial dot data 
SI into 4-bit parallel data immecSately when the first one bit is input. Of the 4-bit parallel data stored in each of the par- 
allel shift registers SF1 to SFK the least significant bit is own dot data, and the remaining upper three bits are dot data 
for neighboring upper levels. 

[0027] After dot data for one line are stored in the parallel shift registers SF1 to SFk, the latch signal LTN is input to 
latch 4-bit parallel data from each of the parallel shift registers SF1 to SFk by the latch circuit 13. The 4-bit parallel data 
latched by the latch circuit 13 is supplied from each output terminal Q[1 :4] to the energization signal selection circuit 14. 
The energization signal selection circuit 14 selects one from the energization signals TP1 to TP16 on the basis of the 
4-bit data for each dot, and supplies the selected energization signal to a corresponding one of the head drivers DR1 
to DRk. 

[0028] For example, when a latch output for the jth dot is "0101" and a latch output for the G-1)th dot is "101 1", the 
energization signal selection circuit 14 selects the energization signal TP6 based on the data "0101" for the jth dot, and 
the energization signal TP12 based on the data "1011" for the Jth dot. Accordingly, an ink chamber drive waveform 
output from the jth head driver becomes a j pin output waveform like the one shown in FIG. 4. and an ink chamber drive 
waveform output from the fl-1)th head driver becomes a (j-1) pin output waveform like the one shown in FIG. 4 
[0029] In this way. when one dot is represented by one bit own dot data and 3-bit data of neighboring upper levels 
-are referred to, and an er.e,yization signal is selected in aocotiianoe wfo the data contents. Also in thiscabe a -drive 
waveform supplied to a target ink chamber can be corrected in accordance with the degree of interference from neigh- 
boring ink chambers. Even if the target ink chamber is influenced by. crosstalk from neighboring ink chambers, the ink 
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ejection amount can be corrected with high precision to satisfactorily improve the print quality 

ZUhlUSi"" °" e 7° V« represen,ed *»° bi,s - ,he rese < si °™' RST. shift clock SFCK. serial dot data SI. and enable 
signal ENB are ,nput at tmmgs shown in FIG. 5. That is. the enable signal ENB changes to high level every two brtsln 

. SF, 7^ serial V 5 , jnPUt t0 ""—on circuit 1 1 and ££22£££ 

», ,™ 6 ser.al-to-parallel converaon crcuit 1 1 converts the serial dot data SI into 4-bit parallel data at toe tim- 
ing of tf» sh,ft dock SFCK while the enable signal ENB is at high .eve*. The parallel shift registers SF1 toSFk s«u£ 

[0031] At this bme. two shift clocks .ndicated by S2 in FIG. 5 are input prior to the input of the serial dot data Sto 
fl Z2, ^ , ^TSS^ Wh " n ,irSt ^ W,S a "» input - <* *» 4 -« Darallel data ^ored i" each oflhe 

nS^SSET l ~ r l "° bits are ^ ** data - and ,he rem£dnin9 ^ bits are d <* da ' a * 

L° t ^ 2 i^ f After n°J5 ata l 0r ° ne ,ine are 8tored ttle parallel ^ re 9 isters SF1 to SFk - *e latch signal LTN is input to 
S f5 ,aafror " eachofthe P a ' a "^ ^registers SF1 to SFk by the latch circuit 13. The 4-bi. para leX 

5 latched by the latch crcuit 3 ,s supplied from each output termina. Q[1 .4] to the energization signal selection ctrcuin? 
J b« JT? 14 ""^ ° ne "° m energization signals TP! to TP16 on the basis of the 

to OR* SUPP S6leCted ener9ization si 9" al to a corresponding one of the head driver sDRI 

[0033] For example when a latch output for the jth dot is "001 1" and a latch output for the fj-1)th dot is -1 1 10" the 
o energization s.gnal selection circuit 14 selects the energization signal TP4 based on the data "001 1 - for the jth dot and 

^ZZ^ZFX-**?" on * e data " 1 1 10 " ,or ,he °- 1),h dot Accordin9ly - " ink 

output from the jth head driver becomes a ipin output waveform like the one shown in FIG. 5. and an ink chamber drive 

^?™T t ^ (M),h h6ad b6COmeS 3 ™ Pi " ***** ™*™ like °"e ^own in FIgT 
[0034] As described above, when dhe dot is represented by two bits, own dot data and 2-bit data of neighboring upper 

' TL*™2 30 ener9izafon si9nal is se,e «ed accordance with the data contents. Also in Ws ca^ a 

drive waveform supplied to a target ink chamner can-be corrected in accordance with the degree of interfelencTfrom 
neighboring ink charters. Even if the target ink ^ 

nk ejection amount can be corrected with high precision to satisfactorily improve the print quality. 
, ,hf J tH ! SeC ° nd embodiment - *• con *e"ts of reference neighboring data can be changed by chanoino 

• he number of dummy data bits added to the serial dot data SI. For example, when one dot is represented b^one bit 

h^rnT^ aU b EL are , a S ed - ,nstead ' " ,he number °' added dumm ' data bite is to ^o telSuToa J 

the shift register ,s always 1 -brt-qwn dot data, the outputs Q3 and Q4 are 2-bit data of neighboring upper levete and the 

22 ?,h" ^L hb0rin9 ,eVel - Whe " ^ d °« iS r&Preserted * brt * two" duZyTa a £ art 

added. If the number of added dummy data bits is changed to one. the outputs Q2 and Q3 of the shift register are 

Si n ?W^ 

2 * te J"" 1 "*- b * cl «"3''n3 the number of added dummy data bits, reference neighboring data, i e reference 
neighboring ink chambers can be easily changed. Therefore, the reference range used to correct irtfluence by^ntX! 
c^mbTofT f 0 "" 3 ^ b r ^ bS Chan9ed aCC ° rdanCe With Characteristics of ^J^^ 
£f™ . Pr ' m hSad ' 80 ^ the ink eiec,ion 030 08 corrected with higher precision 

IS iJir 'k^?^ drivin 9 device ^ th8 8econd embodiment can also cope with dot data when one dot is repre- 

S!Sn^^l! 1 ^" Mk ^ 6inCS a " *• 0U,PU,S 01 10 ° 4 ^ ™ ad i ace ^ 

^ i^k " je, h6ad dSViCe accordin 9 to *■ ,hird embodiment of the present invention will be described with 
reference o accompanying drawings. The same reference numerals as in the above embodiments denote the similar 
components, and only the difference will be explained. In this ink-jet head driving device, as shown in FIG 6 the rec J> 

J, ' S COnS,i,U,edby kShm , re9iStefS FS1 ' FS2 ' FS3 FS ^- ™> FSk««h selectors. The renSin^ngt 
ment-is'the:same;as;m ttte's eu j mJ wribodi merit s u 

24 0 ?ri. £ Sh ° W !l i IL Fia 7 - SaCh " thS Shift fegiStere FS1 to FSk Wi,n Se,ectors is TOde "P of four D flip-flops 22 23 

S' SlSnm^ IT" ^ f • Senal d0t d8,a Sl is , ' nput t0 the inDut terminaJ D of the f^st flip-flop 

22. Outputs from the output terminals Q of the first, second, and third flip-flops 22. 23. and 24 are respectively inout to 

,he e XfSFZ 0 °' th !^ na - "* " l faurth " ip - ,,ops 23 - 24 ' from £ oSSSK S 

the final flip-flop 25 is input to the input terminal C of the selector 26. 

[0040] An output from the output terminal Q of the first flip-flop 22 is input to the input terminal A of the selector 26 
and an outp,, «rom the output termina. Q of the second flip^oo 23 is inpuUo the injut terrSs 'f th 2S££ 

™^ °?1 u 8 0UtPUl if "^ ° °' me 1iip4i0pS ^ * 25 ^ B to a corresponding i t put1em,inai , 

D[1 :4] of a latch arcut 13. Each of the flip-flops 22. 23. 24. and 25 is reset by a reset signal RST 

[0041 ] In the selector 26. one of data input from the input terminals A to C is selected, on the basis of a 2-bit control 
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signal MSLT (MSLT1 , MSLT2). for outputting the selected data to the output terminal Y The selector 26 selects an input 
from the input terminal A for MSLT1 = 0 and MSLT2 = 0, an input from the input terminal B for MSLT1 = 1 and MSLT2 
= 0, and an input from the input terminal C for MSLT1 = 1 and MSLT2 = 1. 

[0O42J In this arrangement, for example, when one dot is represented by one bit the reset signal RST, shift clock 
SFCK, and serial dot data SI are input at such timings and the control signals MSLTl and MSLT2 are at such levels as 
shown in FIG. 8. That is, the control signals are set to MSLT1 = 0 and MSLT2 = 0. The flip-flops 22 to 25 of each of the 
shift registers FS1 to FSk with selectors are reset by the reset signal RST In this state, the serial dot data SI is sequen- 
tially shifted and stored in the shift registers FS1 to FSk by the shift clock SFCK. At this time, three shift clocks indicated 
by S3 in FIG. 8 are input prior to the input of the serial dot data SI to obtain dummy data "000" preceding to the serial 

o dot data SI. This allows to form 4-bit parallel data from the first one bit of the serial dot data SI and the dummy data 
[0043] When the first one bit of the serial dot data SI is input to the first shift register FS1 . and the second bit is input 
to the first shift register FS1 in response to the next shift clock SFCK. the first one bit is shifted from the output terminal 
Q of the first flip flop 22 of the first shift register FS1 to the second shift register FS2 via the selector 26. In the shift reg- 
ister FS1. an output from the first flip-flop 22 is shifted to the second flip-flop 23. 

r [0044] If, therefore, the serial dot data SI is. e.g.. "10100...". the final shift register FSk outputs 4-bit parallel data Q1 
to Q4 "0001 ", and the (k-l)th shift register FS(k-1) outputs 4-bit parallel data Q1 to Q4 "0010" upon completion of shift- 
ing of dot data for one line. 

[0045] After the dot data for one line are stored in the shift registers FSl to FSk. the latch signal LTN is input to latch 
4-bit parallel data Q1 to Q4 from each of the shift registers FS1 to FSk by the latch circuit 1 3. Of the 4-bit parallel data 
* Q1 to Q4, the least significant bit Q1 is own dot data, and the remaining upper three bits Q2 to Q4 are dot data of neigh- 
boring upper levels. 

[0046] The 4-bit parallel data latched by the latch circuit 13 is supplied from each output terminal Q[1 :4] to an ener- 
gization signal selection circuit 14. The energization signal selection circuit 14 selects one from energization signals 
TP1 to TP16 on the basis of the i-bit data for each dot, and supplies the selected energization signal to a corresponding 
one of head drivers DR1 to DRk. 

[0047] For example, when a latch output for the jth dot is "0101" and a latch output for the Q-l)th dot is "101 1\ the 
energization signal selection circuit 1 4 selects the energization signal TP6 based on the data "0101" for the jth dot and 
the energization signal TP1 2 based on the data "101 1" for the G-l)th dot. Then, an ink chamber drive waveform output 
from the jth head driver becomes a i pin output waveform like the one shown in FIG. 8, and an ink chamber drive wave- 
form output from the (j-1)th head driver becomes a Q-1) pin output waveform like the one shown in FIG. 8. 
[0048] Hence, when one dot is represented by one bit, own dot data and 3-bit data of neighboring upper levels are 
referred to, and an energization signal is selected in accordance with the data contents. Also in this case, a drfve wave- 
form supplied to a target ink chamber can be corrected in accordance with the degree of interference from neighboring 
ink chambers. Even if the target ink chamber is influenced by crosstalk from neighboring ink chambers, the ink ejection 
amount can be corrected with high precision to satisfactorily improve the print quality. 

[0049] When one dot is represented by two bits, the control signals are set to MSLT1 = 1 and MSLT2 = 0. as shown 
in FIG. 9. Two shift clocks indicated by S4 in FIG. 9 are input prior to the input of the serial dot data SI to obtain dummy 
data "00" preceding to the serial dot data SI. This allows to form 4-bit parallel data from the first two bits of the serial dot 
data SI and the dummy data. 

[0050] When the first two bits of the serial dot data SI are input to the first shift register FS1 , and the third bit is input 
to the first shift register FS1 in response to the next shift clock SFCK. the first one bit is shifted from the output terminal 
Q of the second flip flop 23 of the first shift register FS1 to the second shift registepFS2 via the selector 26. In the shift 
register FS1 , an output from the second flip-flop 23 is shifted to the third flip-flop 24. 

[0051] If the serial dot data SI is, e.g.. "10100...". the final shift register FSk outputs 4-bit parallel data Q1 to Q4 "0010" 
and the (k-1)th shift register FS(k-l) outputs 4-bit parallel data Q1 to Q4 "1010" upon completion of shifting of dot data 
for one line. 

[0052] After the dot data for one line are stored in the shift registers FS1 to FSk, the latch signal LTN is. input. to.latch 
4-bit parallel data Q1 to Q4 from each of the shift registers FSl to FSk by the latch circuit 13; Of the 4-bit parallel data 
Q1 to Q4. lower two bits Q1 and Q2 are own dot data, and the remaining upper two bits Q3 and Q4 are dot data of 
neighboring upper levels. 

[0053] The 4-brt parallel data latched by the latch circuit 13 is supplied from each output terminal Q[1 :4] to the ener- 
gization signal selection circuit 14. The energization signal selection circuit 14 selects one from the energization signals 
TP1 to TP16 on the basis of the 4-bft data for each dot and supplies the selected energization signal to a corresponding 
one of the head drivers DR1 to DRk. 

[0054] For example, when a latch output for the jth dot is "0010" and a latch output for the {j-1>th dot is -1010" the 
energization signal *electiot i circuit selects the enc. ±zeu. jn signal TP3 basbrf ~ Uie u*ii a . v \\ir the jth dot ancr> . 
the energization signal TP11 based on the data '1010" for the (j-1)th dot An ink chamber drive waveform output from 
the jth head driver becomes a j pin output waveform like the one shown in FIG. 9. and an ink chamber drive waveform 
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output from the (j-1)th head driver becomes a pin output waveform like the one shown in FIG. 9. 
[0055] In this manner, when one dot is represented by two bits, own dot data and 2-bit data of neighboring upper lev- 
els are referred to, and an energization signal is selected in accordance with the data contents. Also in this case a drive 
waveform supplied to a target ink chamber can be corrected in accordance with the degree of interference from neigh- 
boring .nk chambers. Even if the target ink chamber is influenced by crosstaJk from adjacent ink chambers, the ink ejec- 
tion amount can be corrected with high precision to satisfactorily improve the print quality. 

[0056] Note that in the third embodiment the contents of reference neighboring data can be changed by changing 
the number of dummy data bits added to the serial dot data SI. For example, when one dot is represented by one bit 
three dummy data bits are added. Alternatively, if the number of added dummy data bits is changed to two the output 
Q2 of the shift register is always 1 -bit own dot data, the outputs Q3 and G4 are 2-bit data of neighboring upper levels 
and the output Q1 is 1 -bit data of neighboring lower level. When one dot is represented by two bits, two dummy data 
bits are added. If the number of added dummy data bits is changed to one, the outputs Q2 and Q3 of the shift register 
are always 2-bit own dot data, the output Q4 is 1-bit data of neighboring upper level, and the output Q1 is 1 -bit data of 
neighboring lower level. 

[0057] As described above, by changing the number of added dummy data bits, reference neighboring data i e ref- 
erence neighboring ink chambers can be easily changed. Therefore, the reference range used to correct influence by 
interference from adjacent ink chambers can be changed in accordance with characteristics of ink ejected from each 
ink chamber of the line print head, so that the ink-ejection amount can be corrected with higher precision 
[0058] The driving device of the third embodiment can aJso cope with dot data when one dot is represented by four 
bits. In this case, however, since all the outputs Q1 to Q4 of the shift register are own data, adjacent dot data cannot be 
referred to. 

[0059] An ink-jet head driving device according to the fourth embodiment of the present invention will be described 
with reference to accompanying drawings. The same reference numerals as in the above embodiments denote the sim- 
ilar components, and only the difference will be explained. In this ink-jet head driving device, as shown in FIG 10 the 
receptionunit 30 is constituted by adding 1-bit shift registers 31 and 32 before and after k shift registers FF1 FF2 
r ~ 3 rT "( k - 1 >. and FFk - This ink-jet head driving device further uses a latch circuit 33 in which bits for the shift regis- 
ters 31 and 32 are added before and after the above-described latch circuit The first one bit of an output from the latch 
circuit 33 »s supplied to an input terminal IN1 of a first energization signal selection circuit SL1, and at the same time 
the final one bit is supplied to an input terminal IN3 of a final energization signal selection circuit SLk The remaining 
arrangement is the same as in the first embodiment. 

[0060] In this arrangement, for example, shift clocks S5 and S6 are respectively added before and after a shift clock 
SFCK for shifting one-line print.data, as shown in FIG. 11. This makes the shift registers 31. FF1 toFFk and 32 receive 
serial dot data SI for one line in synchronism with the shift clock SFCK while adding 1-bit dummy data "0" before and 
after the serial dot data SI. After the dot data for one line is received, it is latched by the latch circuit 33 in response to 
a latch signal LTN. 

[0061] For example, when serial dot data is "101 11..." data latched by the latch circuit 33 is -0101 1 1 0" obtained by 
adding "0" before and after "101 11...". Accordingly, 3-bit data input from the latch circuit 33 to the input terminals IISI1 
IN2, and IN3 of the final energization signal selection circuit SLk is "010". Assume that 3-bit data input to the input ter- 
minals INI . IN2, and IN3 of the jth energization signal selection circuit is "01 1 -, and 3-bit data input to the input terminals 
IN1, IN2, and IN3 of the Q-1)th energization signal selection circuit is "111". The jth energization signal selection circuit 
selects an energization signal TP4 from energization signals TP 1 to TP8 based on the 3-bit data "01 1 " and supplies the 
energization signal TP4 to a corresponding head driver. The (j-l)th energization signal ejection circuit selects the ener- 
gization signal TP8 from the energization signals TP1 to TPS based on the 3-bit data "1 1 1" and supplies the energiza- 
tion signal TP8 to a corresponding head driver. Consequently, an ink chamber drive waveform output from the jth head 
driver becomes a [ pin output waveform like the one shown in FIG. 1 1 . and an ink chamber drive waveform output from 
the fl-1 )th head driver becomes a 0-1) pin output waveform like the one shown in FIG. 11. 

[0062] FIG. 1 1 shows the case in which the shift clocks S5 and S6 are respectively added before and after the shift 
clock SFCK for shifting dot data for one line. If the additional position of the shift clock is changed, the reference data 
range can be easily changed to change an energization signal to be selected. 

[0063] For example, two shift clocks S7 may be added before the shift clock SFCK used for one line, as shown in FIG 
12. In this case, of 3-bit data input to the input terminals IN1, IN2, and IN3 of each of the energization signal selection 
circuits SL1 to SLK one bft input to the input terminal IN1 is own dot data, and two bits input to the input terminals IN2 
and IN3 are reference data. In other words, two bits on the neighboring upper levels can be used as reference data. In 
driving, e.g.. the (k-2)th ink chamber, a drive waveform can be selected in consideration of the drive states of the (k-1)th 
and kth ink chambers. 7 
i'J-364] Then, 3-bit data input to the input terminals INI, IN2, and-iN3'ui the jth en eiyizau or, -oignai election circuit- 
changes, e.g.. from "01 1 - to "1 01 and 3-bit data input to the input terminals INI. IN2. and IN3 of the 0- 1)th energization 
signal selection circuit changes, e.g.. from "111" to "01 1". As a result an energization signal to be selected changes 
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an ink chamber drive waveform output from the jth head driver becomes a j pin output waveform (ike the one shown in 
FIG. 12. and an ink chamber drive waveform output from the (j-1)th head driver becomes a pin output waveform 
like the one shown in FIG. 12. 

[0065] Alternatively, two shift clocks S8 may be added after the shift clock SFCK.used for one line, as shown in FIG. 
13. In this case, of 3-bit data input to the input terminals INI , IN2. and IN3 of each of the energization signal selection 
circuits SL1 to SLk, one bit input to the input terminal IN3 is own dot data, and two bits input to the input terminals INI 
and IN2 are reference data. That is, two bits of neighboring lower levels can be used as reference data. In driving, e.g.. 
the kth ink chamber, a drive waveform can be selected in consideration of the drive states of the (k-1)th and (k-2)th ink 
chambers. 

[0066] Then, 3-bit data input to the input terminaJs INI, IN2, and IN3 of the jth energization signal selection circuit 
changes, e.g., from "01 V to "1 1 1 and 3-bit data input to the input terminals IN1 , IN2, and IN3 of the (j-l)th energization 
signal selection circuit changes, e.g.. from "111" to "110". As a result, an energization signal to be selected changes 
an ink chamber drive waveform output from the jth head driver becomes a i pin output waveform like the one shown in 
FIG. 13. and an ink chamber drive waveform output from the fl-1)th head driver becomes a Q-1) pin output waveform 
like the one shown in FIG. 13. 

[0067] As described above, when ink is to be ejected from a certain ink chamber, one is selected from the energiza- 
tion signals TP1 to TP8 on the basis of a 3-bit binary code of 1-bit dot data corresponding to the ink chamber and 2-bit 
dot data corresponding to adjacent ink chambers. A drive waveform supplied to the target ink chamber can be corrected 
in accordance with the degree of interference from neighboring ink chambers. Even if the target ink chamber is influ- 
enced by crosstalk from adjacent ink chambers, the ink ejection amount can be corrected with high precision to satis- 
factorily improve the print quality. 

[0068] Moreover, reference data can be easily changed by changing the additional position of dummy data. The ref- 
erence rang e used to correct influence by interference from adjacent ink chambers can be changed in accordance with 
characteristics of ink ejected f rorrfeach ink chamber of the line print head, and thus the ink ejection amount can be cor- 
rected with higher precision. 

[0069] In the aforementioned embodiments, the drive waveform is changedby seiecnrrgone from a piurairty^f ener- 
gization signals set in advance by a binary code made up of own dot data and adjacent reference data. However, the 
present invention is not limited to this. For example, one may be selected from a plurality of energization signals based 
on own dot data, and the time width of the selected energization signal may be changed based on reference data, 
thereby changing the drive waveform. 

[0070] FIG. 1 4 is a block diagram showing the circuit of an ink-jet head driving device according to the fifth embodi- 
ment of the present invention. An output switch circuit 31 comprises output terminals OUT1 to OUT4. Each output ter- 
minal is connected to three analog switches to receive energization signals TP1, TP2, and TP3 input thereto, and a 
control signal is input from a level conversion circuit. In dot data obtained by latching by a latch circuit 33 dot data input 
to a shift register 34 in synchronism with a shift clock, an energization signal selection circuit 32 receives dot data D2 
for a target ink chamber and two adjacent dot data D 1 and D3, and outputs an analog switch control signal so as to out- 
put any one of the energization signals TP1, TP2, and TP3 in accordance with a combination of data D1, D2, and D3, 
as shown in Table 3. 



Table 3 



Input Data D1-D3 of Energiza- 
tion Selection Circuit 


Energization -Signal* 


D1 


D2 


03 


TPn 


0 


0 


0 


TP3 


0 


0 




TP3 


0 


1 


0 


TP1 


0 


1 


1 


TP2 


1 


0 


0 


TP3 


1 


0 


1 


TP3 


1 


1 


0 


TP2 




- r 


-•1 j 


TP3 
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t0 °TJ . !? . Table 3 ' tHe ener9ization si 9 nal TP1 is selected when dot data of a target ink chamber is "1 - and two adia- 
Z 0 !! * **^ ! ,f ener9ization si 9 nal 192 fe select «l when dot data of a target ink chamber is -r and either 
one of two adjacent dot data is 1"(OR condition); and the energization signal TP3 is selected when dot data of a target 
tnk chamber s 0 The analog switch control signal is input to the control terminal of the analog switch via the level con- 
s version circuit and a selected energization signal is output as a drive waveform. Although Table 3 exemplifies the OR 
condition. TP2 can be easily selected when both two adjacent dot data are "1" (AND condition) within the energization 
signal selection circuit As for tone data, a circuit for determining whether data is present can be employed to select an 
energization signal based on the flag data. 1 

[0072] With the arrangement shown in FIG. 1 4. a signal supplied to the analog switch can be freely changed in addi- 
ro tion to the enercpzatjon signal change scheme (pulse width). If energization signals having different voltage values or 
waveforms having different waveform gradients are input, the waveforms can be selected depending on dot data (see 

•*h L a " 6Xaniple - 7he ener 9 i2a,ion a '9 na 's TP1 to TP3 have different voltages, different pulse 

width* and drfferent waveform gradients, and are respectively connected to the inputs of the analog switches of the out 
put i switch circuit 31 Dot data S, is input, and shifted in synchronism with a shit, Cock SFCK. and upon compSon of 
n I L T Ji?™ ,atCh ^ 33 in reSP ° nSe tG 3 Si9nal LTN 3,50 se ™° as a " e * P*t fimSg. Of the fatch^ 
cS, 3 1 W^.n h ^K and 03 °H ,ar96t T adjaCem ink Cha " 1berS are input to the —gization signal select 
c £2 f^f™' ener9 ', 2 f t0n S ' 9nal selec,ion drcuit receives " a "d the fl.i}th energization signal selection 
r ^ • S ' 9n3> ^ tUm ' n9 °" ****** <* Tp 2 is output from the energization signal selection 

circuit to the i pin output so as to output the energization signal TP2 in accordance with Table 3 (C2 = H C1 C3 - LI 
o A signal for turning on the analog switch of TP 1 is output from the energization signal selection circuit to the (j-l)~pin 
output so as to output the energization signal TP1 (C1 = H; C2. C3 - L). Each signal is level-converted by the level con- 
version^ circuit and input to the control terminal of the analog switch. Each output outputs a drive waveform from the 
selected energization signal. e 

S struc h"e of an ink-jetdevice commonly applicable to the above embodiments will be described 

' Nni wm • ^?^ e ! : ? e ink " jet deVfCe ' and RG - 17 is 3 sectional of *» '"k-jet device taken along 
the ,ne XVII - XVII shown ,n FIG. 16. This ink-jet device comprises a line prim head HD of a normal mode type The line 
pnnt head •ndudesa substrate 41 . a plurality of electrostrictive members which are aligned at a predetermined pitch on 
the substrate 41 and polarized in a direction indicated by center arrows in FIG. 1 7. a plurality of ink chambers 46 which 
are separated from each other by the electrostrictive members serving as partitions, and a top plate 45 which is formed 

' el ^ c * ostr, ^ ve "embers 42 to cover the ink chambers 46. The line print head HD further includes a plurality 

of indmdual electrodes 43 formed below the electrostrictive members 42. a common electrode 44 formed over the elec- 
trostnct.ve members 42. a common ink chamber 47 which is formed in a rear-end portion of the top plate 45 to supply 
mk to each of the ink chambers 46. and an orifice plate 49 affixed to the front end of the ink chambers 46 by adhesion 
The orifice plata 49 has a plurality of ink-jet nozzles 48 formed to eject ink from the ink chambers 46 The rear end of 
each ink chamber 46 is sealed by sealing member 50. The substrate 41 supports a print circuit board PB disposed ther- 
eon. On the pnnt circuit board PB. the driving device of each embodiment described above is mounted in the form of a 
drive .circuit chip DP. The drive circuit chip DP is connected to ends of individual electrodes 43 and input terminal group 
wtv Dy wire -bonding. ^ 

[0075] In the line print head HP. each electrostrictive members 42 is deformed to extend upward and downward by a 
predetermined voltage applied between a corresponding one of the individual electrodes 43 and the common electrode 
44 so that the pressure in the ink chamber 46 changes upon a change in the volume of the ink chamber 46 to print a 
'" k /l ected from ttle ,nk *« 002218 **■ 708 v0l «a° 8 apP'ied between the indvUtal electrode and the common 
electrode 44 .s determined by the drive waveform obtained from the output pins OUT1 to OUTk in each embodiment 
a escribed above. 

[0076] . In this head, the electrostrictive member 42 constituting a partition is shared by neighboring ink chambers and 
respective ink chambers 46 communicate with each other via the common ink chamber 47 for supplying ink. The ink 
chambers therefore influence not only adjacent ink chambers but also neighboring ink chambers. Further neighboring 
ink chambers cannot be simultaneously driven. In general, ink chambers are divided into three groups^eachrinduding 
every third ink chamber, and ink chambers of these groups are driven with timing shifts, which is called three-divisional 
driving. While ink chambers of a given group are driven, ink chambers of the remaining two groups are kept stopped 
[0077] In the use of this head, when ink chambers of one group are to be driven, dot data for driving the ink chambers 
of he group .s stored in a shift register constituting a reception unit. Under the control for selecting an energization sio- 
nal using dot data of two adjacent ink chambers as reference data, adjacent ink chambers in the same group i e thirt 
next ink chambers each skipping two ink chambers on each side of a certain ink chamber when viewed from 'the 'entire 
head are regarded as adjacent ink chambers, and dot datp cf ^psa ink chambers are actually used as reference data 
[uvTSi ^wer mis control., even if aofa^^ .. 
other, an energization signal can be selected in consideration of this influence. Even if operations of ink chambers influ- 
ence each other, the ink chamber can always eject a proper amount of. ink drop, thereby improving the print quality 
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[0079] FIGS. 18 and 19 show a bubble jet line print head usable for the ink-jet device shown in FIG. 16. In this line 
print head, partitions 52 are adhered onto a substrate 51 at equal intervals with a predetermined pitch, and a top plate 
53 is adhered onto the partitions 52. Ink chambers 54 are formed by spaces defined by the substrale 51 , partitions 52. 
and top plate 53. A resistor layer 55 is formed on the bottom in each ink chamber 54. an electrode layer 56 is formed 
on the resistor layer 55. and these layers are covered with a protective layer 57, thereby obtaining a heating element 
58. A common ink chamber 59 for supplying ink to each ink chamber 54 is formed at the proximal end of the top plate 
53. An orifice plate 61 having ink-jet nozzles 60 is adhered to the distal end of the ink chamber 54, and the proximal end 
of the ink chamber 54 is sealed by a sealing member 62. 

[0080] In this head, when a predetermined drive pulse is applied to the heating element 58. ink around the heating 
element is abruptly heated. Then, film boiling increases the internal pressure of the ink chamber 54 to eject an ink drop 
from the ink-jet nozzle 60, thereby performing printing. The drive pulse applied to the heating element 58 is given by a 
drive waveform output from the output pins OUT1 to OUTk in the above-described embodiments. 
[0081 ] In this head, since respective ink chambers 54 communicate with each other via the common ink chamber 59 
for supplying ink. the ink chambers influence not only adjacent ink chambers but also neighboring ink chambers. In 
other words, pressure is transferred from a given ink chamber via the common ink chamber 59 to influence pressure 
variations inside another ink chamber. This head can simultaneously drive adjacent ink chambers. 
[0082] In printing using this head, when a given ink chamber is driven, the degree of influence on this ink chamber 
changes depending on the drive states of adjacent ink chambers or neighboring ink chambers. Even if operations of ink 
chambers influence each other, an energization signal can be selected in consideration of this influence under the con- 
trol for selecting the energization signal using dot data of neighboring ink chambers as reference data. The ink chamber 
can always eject an ink drop in a proper amount, thereby improving the print quality. 

Claims 

1 . An ink-jet head driving device for an ink-jet head (HD) having a line of ink chambers, characterized by comprising: 

a reception unit (2, 3; 12, 13; 21, 13; 30. 33; 33. 34) for receiving dot data corresponding to each ink chamber 
(46) of the print head (HD); 

a decoding unit (32) for selectively decoding (j+k)-bit data made up of received j-bit dot data (j s 1) of a target 
ink chamber (46) end k-bit dot data (k s 1) of neighboring ink chambers (46); 
an input unit (TP1-TP8; TP1-TP16; TP1-TP3) for inputting a plurality of energization signals; and 
a selection unit (31) for selecting one energization signal from the plurality of energization signals; 
wherein the selection unit (31) is arranged to determine an energization signal to be selected based on a 
decoding result of the decoding and to drive the target ink chamber (46) with a waveform obtained by the ener- 
gization signal selected thereby. 

2. A driving device according to claim 1 , characterized in that the k-bit dot data of the neighboring ink chamber (46) is 
j-bit data representing a logical sum of two adjacent ink chambers (46) which can be simultaneously driven. 

3. A driving device according to claim 1 , characterized in that the k-bit dot data of the neighboring ink chamber (46) is 
flag data representing that data for printing is present in one of two adjacent ink chambers (46) that can be simul- 
taneously driven. ~ - 

4. A driving device according to claim 1 , characterized in that the k-bit dot data of the neighboring ink chamber (46) is 
flag data representing that dot data for printing is present in both two adjacent ink chambers (46) that can be simul- 
taneously driven. 

A driving-device-according to claim 1. characterized in that a neighboring ink chamber (46) to be referred by said 
selection unit (31) for each ink chamber (46) is changeable in reception operation. 

6. A driving device according to claim 1, characterized in that 

said reception unit is arranged to receive a maximum of n-bit dot data, and has a reception path change unit 
(1 1 , 26) for changing a dot data reception path depending on the number m of bits when dot data of m (< n) 
bits is to be received, thereby causing dot data of an ink chamber (46) and dot data of a neighboring ink cham- 
ber (46) to be inpul to said reception unit (2 ; '<,, iL, 13; 21. 13; 30. 33; ZZ, C4; fcr said ink chamber (46). 

7. A driving device according to daim 6, characterized in that said reception unit includes multiple n-bit parallel shift 
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8. 



9. 



10. 



11 



registers (SF1 - SFk) for receiving a maximum of n-bit parallel dot data, and said reception path change unit com- 
prises a convers.on unit (1 1) for serial/parallel-converting serial dot data of m (1 * m * n) bits every m bits and a 
transfer unit (1 1) tor transferring the parallel dot data converted by said conversion unit {1 1) to said multiple n^bit 
parallel shift registers (SFl - SFk) in units of m bits. H 

A driving device according to claim 7, characterized in that when printing of one line completes, and said multiple 
n-b,t parallel shrft registers newly receive parallel dot data for printing of next one line, dummy data is added to the 
serial dot data so as not to leave previous dot data in said n-bit parallel shift registers (SFl - SFk). 

fjiT n ^Jt Ce acGOrdin9 to Qlaim 6 ' characterized in that said reception unit includes multiple n-brt shift registers 
( , ;;l k) fo^ecemng a maximum of n-bit serial dot data, and said reception path change unit includes a transfer 
unit (26) for. when the number of bits of dot data to be received is given by m (1 * m * n ) bits, shifting m-bit serial 
do data, then shifting the serial dot data to an output stage within an own shift register, and transferring the serial 
dot data to a next shift register. y 

. A driving device according to claim 9. characterized in that when printing of one line completes, and said multiple 
sruft registers newly receive serial dot data for printing of next one line, dummy data is added to the serial dot data 
so as not to leave previous dot data in said shift registers (FS1 - FSk). 

A driving device according to claim 1 . characterized in that said print head (HD) is constituted not to simultaneously 
eject ink from adjacent ink chambers (46). and when each ink chamber (46) is driven by selecting one from a plu- 
rality of energization signals in a group of ink chambers (46) which can simultaneously eject ink, refers to dot data 
of an ink chamber (46) neighboring to the target ink chamber (46) in the group. 
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